At Shirahama, Wakayama Prefecture, japan Eugymnantheajaponica very actively produce medusa buds with mature gonads (in 77-100% of larger hosts examined) from June to November during which water temperature was high (21.3-27.!°C in nearly monthly average). The hydroids were found on every soft body portion of Mytilus edulis galloprovincialis attached to rafts, buoys, and ropes within I m depth. The association rate of the hydroids of E. japonica within larger specimens of this bivalve was very high in every month, maximally 100% (N = 78) and 96.7% in yearly average (N = 931). The hydroids were simultaneously found in almost all of the hosts harboring a commensal crab Pinnotheres sinensis (58 out of 59 ones). Differing from two related species, Eugymnanthea inquilina and Eutima japonica, the association rate of the present hydroids in smaller specimens of Mytilus edulis galloprovincialis was high.
Introduction
EugymnantheaJaponica Kubota, 1979 has a solitary, athecate-like hydroid commensal with bivalves, distributing mainly along the Pacific coasts of central to southern Japan (Kubota, 1987 (Kubota, , 1992 . In warm and hot seasons the hydroids produce medusa buds in the sea, and it is confirmed that the medusa bud is liberated as a free mature medusa from the hydroid reared at more than 20°C in the laboratory, with the characteristics of an ephemeral medusa such as no tentacles for capturing prey, quick spawning, and short life span, etc. (Kubota, 1979 (Kubota, , 1985 (Kubota, , 1987 (Kubota, , 199la, b, 1992 (Kubota, , 1993a . However, no detailed study to clarify the reproductive season of this species has been conducted in a given locality. Therefore the present study was carried out to clarify this subject, using a population from Shirahama, Wakayama Prefecture, Japan. Furthermore, some biological notes such as the attaching site of the hydroids within the host Mytilus edulis galloprovincialis Lamarck, 1819 and the simultaneous association with commensal crabs were examined. These results are compared with the available information on two related species, Eugymnanthea inquilina Palombi, 1935 (Kubota, 1989; Piraino et. a!., 1994) and two forms of Eutima Japonica Uchida, 1925 (Kubota, 1983 , 1992 , in order to find out any biological differences among them.
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Materials and Methods
At Sakata near the Seta Marine Biological Laboratory, Shirahama in Tanabe Bay, Wakayama Prefecture, Japan, in every month between February 1992 and January 1993 75-78 larger specimens of Mytilus edulis galloprovincialis which are above 33 mm in anterior-posterior axes and attached to rafts, buoys, and ropes within 1 m depth were dissected within a half day after collection and the rate of association of hydroids, the frequency of the formation of medusa buds (the rate of bivalve specimens harboring hydroids with mednsa buds among the hydroid-harboring bivalve specimens), the attaching site of the hydroids within a host, and simultaneous association of commensal crabs with the present hydroids were examined under a binocular microscope. In small specimens of this bivalve of which anterior-posterior axes were below 26 mm the same subjects were examined from November 1992 to February 1993 and from November 1993 to February 1994, also using the same population at Sakata, Shirahama.
Results and Discussion

Reproductive season
The hydroids produced medusa buds in most of the months. Very active production of medusa buds (in 76.9-100% of larger hosts examined) was observed from June to November during which the average water temperature for about a month was 21.3-27.1 °C (Table 1) . Judging from the observations on the laboratoryreared hydroids from the same place (Kubota, 1991a (Kubota, , b, 1992 (Kubota, , 1993b , the medusa buds are liberated as free mature medusae in this period. In contrast, formation of medusa buds was not observed or in very low rate (up to 17.3%) from January to April when the average water temperature was 15.0-17.4°C. In May and December formation of medusa buds took place in about 50% of the hosts, i.e. nearly intermediate frequency between the above periods.
The association rate of the hydroids with larger specimens of Mytilus edulis galloprovincialis was very high in every month, showing 88.5-100% (N = 7 5-78) and 96.7% in yearly average (N = 931). This is the highest rate so far been recorded in Japan (Kubota, 1992) and also in the world (Kubota, 1983; Kubota & Larson, 1990; Piraino et. al., 1994) . The host bivalve grew larger in May to September, but many large specimens died in October and dropped off from the substrata. The association rate of hydroids, however, had not changed along with this change.
In smaller bivalve specimens, of which age may be within a year, the hydroids were also found in high association rate, 88.5% in average (N = 192) (Table 1 ). In these small hosts formation of medusa buds took place in November, while no or low frequency of formation from December to February (Table 1 ). It is possible that the present hydroids can settle within such a small and young host and become sexually mature within a year.
Attaching site of the hydroids within the mantle cavity of Mytilus edulis galloprovincialis
Within the larger host the hydroids usually attach to the mantle, the gill, and the visceral mass, while infrequently to the labial palp at any season (Table 2) . Such a manner of attachment was noticed in other localities studied at any season (Kubota, 1979 (Kubota, , 1985 . It was observed that in six out of 177 present larger hosts examined, a small number of hydroids were found exclusively on a limited part either on the mantle (N=4) or on the visceral mass (N=2). In other five hosts a small number of hydroids attached to two body portions, namely either on the mantle and the gill (N = 3) or on the visceral mass and the gill (N = 2). Further, in other five hosts many hydroids attached confined to a part either the mantle (N = 2) or the gill (N = 3). In the smaller hosts, frequent attachment of many hydro ids to the mantle, the gill, and the visceral mass was also observed ( Table 2 ). The hydroids may be able to colonize on any of these soft body portions of this host.
3. Simultaneous association of the hydroids of Eugymnantheajaponica and a commensal crab Pinnotheres sinensis Shen, 1932 within the mantle cavity of A1ytilus edulis galloprovincialis In 50 out of 931 larger bivalves examined, Pinnotheres sinensis was found in every month except in August, 1992. One to several crab specimens were harbored in one host, and up to seven bivalve specimens were used as hosts in each month. In smaller bivalves only five specimens collected in December in 1993 were used as hosts, and only one small and young crab specimen was found per host, showing very low association rate (2.6%, N = 192) . In almost all of the hosts harboring this crab, 58 out of 59 ones, many hydroids were simultaneously found. Therefore Pinnotheres sinensis and Eugymnanthea Japonica can live together within the same host.
Comparison of the present results with those of related species
At the present collection site only Eugymnanthea Japonica has been collected as was observed in 1987 and no hydroids of EutimaJaponica have been recorded here (Kubota, 1991 (Kubota, , 1993b , though a small number of the medusa of the latter species was formerly collected in an inner part of Tanabe Bay by Yamazi ( 1958) .
In contrast to high association rate of the present hydroids in smaller hosts of Mytilus edulis galloprovincialis in Japan (61.3% in average, N = 61 0), the association rates of both Eugymnanthea inquilina at Taranto, Italy (less than 4.6%, N=219, see Piraino et. a!., 1994) and two forms of Eutima Japonica in Japan (17.8% in average, N = 1014) with small host specimens were low (Table 3) 
.
A clear difference was observed between the two Eugymnanthea species: the hydroids of E. Japonica from Japan attach to the gill of Mytilus edulis galloprovincialis very Table 3 . Association rale of lwo hydrozoan species in smaller specimens of Mytilus edulis galloprovincialis in Japan (if. Kubota, 1983 Kubota, , 1992 1) Values include hydroids of which identification is difficult due to absence of well-developed medusa buds. Substrata of hosts were usually rafts, buoys, and ropes within I m depth, otherwise intertidal rocks (*) and concrete stairs (**).
2) Present study.
frequently (Table 2) in contrast to the absence or very rare attachment of the hydroids of E. inquilina on this part of the same host species in Italy (see Kubota, 1989; Piraino et. al., 1994) .
